
 

 

AMEC Massachusetts, Inc. 
271 Mill Road, 3

rd
 Floor 

Chelmsford, MA  01824 
+1 978-692-9090 
amecfw.com 

 

July 12, 2016 
 
 
 

United States Environmental Protection Agency (“USEPA”) Region 1 
Water Technical Unit (SMR-04) 
5 Post Office Square, Suite 100 
Boston, Massachusetts 02109-3912 
 
 
 

Re:  Initial Whole Effluent Toxicity (“WET”) Testing 
 Veolia Energy North America 
 Kendall Green Energy LLC 
 265 First Street 
 Cambridge, MA 02142 
 NPDES Permit No. MA0004898 
 
 

To Whom It May Concern: 

 

AMEC Massachusetts, Inc. (“AMEC”), on behalf of Kendall Green Energy LLC (“Kendall”), is 

providing this notification of WET testing as required in the facility’s National Pollutant Discharge 

Elimination System (“NPDES”) permit Effective on February 1, 2011. 
 
Per the requirements of Part I.A. Effluent Limitations and Monitoring Requirements of Kendall’s 
NPDES Permit, WET testing results were as follows: 
 
Acute Toxicity Evaluation 

Species LC-50  48 Hours 

C. dubia >100% 

P. promelas >100% 

 
Chronic Toxicity Evaluation 

Species C-NOEC  

C. dubia 25% 

P. promelas 100% 

 
 
These tests followed the requirements of Attachment C1 for freshwater species due to the salinity 
of the intake water being less than one part per trillion.   

 

LC50 is the concentration of a sample that causes mortality of 50% of the test population at a 
specific time of observation. So, if the LC50 is >100% effluent, less than 50% of the organisms 
may die from undiluted discharge from the facility.  Therefore, an LC50 of >100% is the best 
result achievable for this parameter. 
 
Chronic (Long-term Exposure Test) – No Observed Effect Concentration (“C-NOEC”) is the 
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highest tested concentration of an effluent or a toxicant at which no adverse effects are 
observed on the aquatic test organisms at a specified time of observation. So, if the C-NOEC is 
>100%, no effects from long term exposure were observed from undiluted discharge from the 
facility.    This is the best result achievable for this parameter.  The C-NOEC of 25% shows that 
some of the organisms may have been affected at a 25% concentration of facility discharge.   
The 25% C-NOEC result is not optimum, but the other results are also taken into consideration 
when reviewing as a whole.  Note - there were some anomalies in this portion of the analysis 
that may have resulted in the lower C-NOEC.  The following anomalies were identified by the 
testing laboratory: 

 C. dubia disappeared in two of the sample replicates 

 P. Promelas was inadvertently killed  

 C. dubia had a non-standard percent survival of 0% at 100% test concentration 

In AMEC’s opinion; the facility is in compliance with pollutants that have permit limits; the LC50 

of >100% indicates that less than 50% of organisms died from undiluted discharge; the C-

NOEC at >100% shows no effect from undiluted discharge; and the C-NOEC at 25% shows 

there may have been some impact on the organism, but this may have been effected by 

anomalies in the testing. Therefore, these results appear to be favorable and should be 

considered a pass by USEPA.  Also, results from Q3, 2015 (100%), Q4 2015 (100%) and Q1 

2016 (50%) C. dubia C-NOEC show that the chronic effect of effluent water is limited. 
 
Please feel free to contact me if you have any questions or require any additional information.  
Thank you for your consideration. 

Sincerely, 

AMEC Massachusetts, Inc. 

By, 

 

Paul G. Richard 

Senior Program Director 

Phone: 978-392-5328 

paul.richard@amecfw.com 
 
Enclosures: ESS Laboratory Work Order #: 1606174 
 
Cc:  Sean Caldwell, Veolia  

Jim Harrison, Veolia 
David Lachance, AMEC 
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

James Harrison

Veolia

265 First Street

Cambridge, MA 02142

RE:  NPDES Bioassay (N/A)

ESS Laboratory Work Order Number:   1606174

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with NELAC Standards, A2LA and/or client 

Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

Subcontracted Analyses

BioassayNew England Bioassay - Manchester, CT
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Client Name:  Veolia
Client Project ID:  NPDES Bioassay ESS Laboratory Work Order:  1606174

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on June 10, 2016 for the analyses specified on the enclosed Chain of Custody Record. 

The sampling for this project was performed by a representative of ESS Laboratory.

The samples and analyses listed below were analyzed in accordance with the Guidelines Establishing Test Procedures 

for the Analysis of Pollutants, 40 CFR Part 136, as amended.

Samples 1606174-01 and 1606174-02 were received on June 7, 2016.

Samples 1606174-03 and 1606174-04 were received on June 8, 2016.

Lab Number MatrixSample Name Analysis
Final Effluent 120.1, 200.7, 2320B, 2540B, 2540D, 350.1, 5310B, 

Field, n/a

Waste Water1606174-01 

Receiving Water 120.1, 200.7, 2320B, 2540B, 2540D, 350.1, 5310B, 

Field

Surface Water1606174-02 

Final Effluent 120.1, 200.7, 2320B, 2540B, 2540D, 350.1, 5310B, 

Field

Waste Water1606174-03 

Receiving Water 120.1, 200.7, 2320B, 2540B, 2540D, 350.1, 5310B, 

Field

Surface Water1606174-04 

Final Effluent 120.1, 200.7, 2320B, 2540B, 2540D, 350.1, 5310B, 

Field

Waste Water1606174-05 

Receiving Water 120.1, 200.7, 2320B, 2540B, 2540D, 350.1, 5310B, 

Field

Surface Water1606174-06 
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Client Name:  Veolia
Client Project ID:  NPDES Bioassay ESS Laboratory Work Order:  1606174

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/svoa_i.pdf
http://www.esslaboratory.com/pdf/voa_i.pdf
http://www.esslaboratory.com/pdf/voa_s.pdf
http://www.esslaboratory.com/pdf/svoa_s.pdf
http://www.esslaboratory.com/pdf/eph_vph.pdf


Client Name:  Veolia
Client Project ID:  NPDES Bioassay ESS Laboratory Work Order:  1606174

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035 - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015D - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH / VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Veolia
Client Project ID:  NPDES Bioassay ESS Laboratory Work Order:  1606174

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Total Metals

Client Sample ID:  Final Effluent
Date Sampled:  06/07/16 12:00
Percent Solids:  N/A

ESS Laboratory Sample ID:  1606174-01
Sample Matrix:  Waste Water

Analyte UnitsResults MRL Permit L Method DF Analyst Analyzed I/V F/V
MA All methods used are in accordance with 40 CFR 136.

Aluminum 0.024 mg/L 0.010 0.02 200.7 1 06/10/16  12:48 100 10KJK

Cadmium ND mg/L 0.0010 0.001 200.7 1 06/10/16  12:48 100 10KJK

Calcium 17.0 mg/L 0.020 0.05 200.7 1 06/10/16  12:48 100 10KJK

Chromium ND mg/L 0.002 0.005 200.7 1 06/10/16  12:48 100 10KJK

Copper 0.071 mg/L 0.002 0.0025 200.7 1 06/10/16  12:48 100 10KJK

Hardness 76.9 mg/L 0.132 200.7 1 06/10/16  12:48 1 1KJK

Lead 0.004 mg/L 0.002 0.005 200.7 1 06/10/16  12:48 100 10KJK

Magnesium 8.38 mg/L 0.020 0.05 200.7 1 06/10/16  12:48 100 10KJK

Nickel ND mg/L 0.002 0.004 200.7 1 06/10/16  12:48 100 10KJK

Zinc 0.019 mg/L 0.005 0.0025 200.7 1 06/10/16  12:48 100 10KJK

Client Sample ID:  Receiving Water
Date Sampled:  06/06/16 11:30
Percent Solids:  N/A

ESS Laboratory Sample ID:  1606174-02
Sample Matrix:  Surface Water

Analyte UnitsResults MRL Permit L Method DF Analyst Analyzed I/V F/V
MA All methods used are in accordance with 40 CFR 136.

Aluminum 0.103 mg/L 0.010 0.02 200.7 1 06/09/16  23:38 100 10KJK

Cadmium ND mg/L 0.0010 0.001 200.7 1 06/09/16  23:38 100 10KJK

Calcium 30.6 mg/L 0.020 0.05 200.7 1 06/09/16  23:38 100 10KJK

Chromium ND mg/L 0.002 0.005 200.7 1 06/09/16  23:38 100 10KJK

Copper 0.009 mg/L 0.002 0.0025 200.7 1 06/09/16  23:38 100 10KJK

Hardness 131 mg/L 0.132 200.7 1 06/09/16  23:38 1 1KJK

Lead ND mg/L 0.002 0.005 200.7 1 06/10/16  12:57 100 10KJK

Magnesium 13.4 mg/L 0.020 0.05 200.7 1 06/09/16  23:38 100 10KJK

Nickel 0.003 mg/L 0.002 0.004 200.7 1 06/09/16  23:38 100 10KJK

Zinc 0.042 mg/L 0.005 0.0025 200.7 1 06/09/16  23:38 100 10KJK

Client Sample ID:  Final Effluent
Date Sampled:  06/08/16 12:00
Percent Solids:  N/A

ESS Laboratory Sample ID:  1606174-03
Sample Matrix:  Waste Water

Analyte UnitsResults MRL Permit L Method DF Analyst Analyzed I/V F/V
MA All methods used are in accordance with 40 CFR 136.

Aluminum 0.014 mg/L 0.010 0.02 200.7 1 06/10/16  12:52 100 10KJK

Cadmium ND mg/L 0.0010 0.001 200.7 1 06/10/16  12:52 100 10KJK

Calcium 14.5 mg/L 0.020 0.05 200.7 1 06/10/16  12:52 100 10KJK
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Client Name:  Veolia
Client Project ID:  NPDES Bioassay ESS Laboratory Work Order:  1606174

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Total Metals
Chromium ND mg/L 0.002 0.005 200.7 1 06/10/16  12:52 100 10KJK

Copper 0.060 mg/L 0.002 0.0025 200.7 1 06/10/16  12:52 100 10KJK

Hardness 67.6 mg/L 0.132 200.7 1 06/10/16  12:52 1 1KJK

Lead ND mg/L 0.002 0.005 200.7 1 06/10/16  12:52 100 10KJK

Magnesium 7.63 mg/L 0.020 0.05 200.7 1 06/10/16  12:52 100 10KJK

Nickel ND mg/L 0.002 0.004 200.7 1 06/10/16  12:52 100 10KJK

Zinc 0.010 mg/L 0.005 0.0025 200.7 1 06/10/16  12:52 100 10KJK

Client Sample ID:  Receiving Water
Date Sampled:  06/08/16 12:45
Percent Solids:  N/A

ESS Laboratory Sample ID:  1606174-04
Sample Matrix:  Surface Water

Analyte UnitsResults MRL Permit L Method DF Analyst Analyzed I/V F/V
MA All methods used are in accordance with 40 CFR 136.

Aluminum 0.028 mg/L 0.010 0.02 200.7 1 06/09/16  23:44 100 10KJK

Cadmium ND mg/L 0.0010 0.001 200.7 1 06/09/16  23:44 100 10KJK

Calcium 28.8 mg/L 0.020 0.05 200.7 1 06/09/16  23:44 100 10KJK

Chromium ND mg/L 0.002 0.005 200.7 1 06/09/16  23:44 100 10KJK

Copper 0.012 mg/L 0.002 0.0025 200.7 1 06/09/16  23:44 100 10KJK

Hardness 131 mg/L 0.132 200.7 1 06/09/16  23:44 1 1KJK

Lead ND mg/L 0.002 0.005 200.7 1 06/09/16  23:44 100 10KJK

Magnesium 14.3 mg/L 0.020 0.05 200.7 1 06/09/16  23:44 100 10KJK

Nickel ND mg/L 0.002 0.004 200.7 1 06/09/16  23:44 100 10KJK

Zinc 0.039 mg/L 0.005 0.0025 200.7 1 06/09/16  23:44 100 10KJK

Client Sample ID:  Final Effluent
Date Sampled:  06/10/16 07:00
Percent Solids:  N/A

ESS Laboratory Sample ID:  1606174-05
Sample Matrix:  Waste Water

Analyte UnitsResults MRL Permit L Method DF Analyst Analyzed I/V F/V
MA All methods used are in accordance with 40 CFR 136.

Aluminum 0.020 mg/L 0.010 0.02 200.7 1 06/13/16  19:54 100 10ICP

Cadmium ND mg/L 0.0010 0.001 200.7 1 06/13/16  19:54 100 10ICP

Calcium 28.8 mg/L 0.020 0.05 200.7 1 06/13/16  19:54 100 10ICP

Chromium ND mg/L 0.002 0.005 200.7 1 06/13/16  19:54 100 10ICP

Copper 0.057 mg/L 0.002 0.0025 200.7 1 06/13/16  19:54 100 10ICP

Hardness 141 mg/L 0.132 200.7 1 06/13/16  19:54 1 1ICP

Lead 0.003 mg/L 0.002 0.005 200.7 1 06/13/16  19:54 100 10ICP

Magnesium 16.8 mg/L 0.020 0.05 200.7 1 06/13/16  19:54 100 10ICP

Nickel ND mg/L 0.002 0.004 200.7 1 06/13/16  19:54 100 10ICP

Zinc 0.019 mg/L 0.005 0.0025 200.7 1 06/13/16  19:54 100 10ICP
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Client Name:  Veolia
Client Project ID:  NPDES Bioassay ESS Laboratory Work Order:  1606174

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Total Metals

Client Sample ID:  Receiving Water
Date Sampled:  06/10/16 11:00
Percent Solids:  N/A

ESS Laboratory Sample ID:  1606174-06
Sample Matrix:  Surface Water

Analyte UnitsResults MRL Permit L Method DF Analyst Analyzed I/V F/V
MA All methods used are in accordance with 40 CFR 136.

Aluminum 0.025 mg/L 0.010 0.02 200.7 1 06/13/16  19:58 100 10ICP

Cadmium ND mg/L 0.0010 0.001 200.7 1 06/13/16  19:58 100 10ICP

Calcium 29.0 mg/L 0.020 0.05 200.7 1 06/13/16  19:58 100 10ICP

Chromium ND mg/L 0.002 0.005 200.7 1 06/13/16  19:58 100 10ICP

Copper 0.006 mg/L 0.002 0.0025 200.7 1 06/13/16  19:58 100 10ICP

Hardness 143 mg/L 0.132 200.7 1 06/13/16  19:58 1 1ICP

Lead ND mg/L 0.002 0.005 200.7 1 06/13/16  19:58 100 10ICP

Magnesium 17.1 mg/L 0.020 0.05 200.7 1 06/13/16  19:58 100 10ICP

Nickel ND mg/L 0.002 0.004 200.7 1 06/13/16  19:58 100 10ICP

Zinc 0.038 mg/L 0.005 0.0025 200.7 1 06/13/16  19:58 100 10ICP

Classical Chemistry

Client Sample ID:  Final Effluent
Date Sampled:  06/07/16 12:00
Percent Solids:  N/A

ESS Laboratory Sample ID:  1606174-01
Sample Matrix:  Waste Water

Analyte UnitsResults MRL Permit L Method DF Analyst Analyzed
MA All methods used are in accordance with 40 CFR 136.

Alkalinity as CaCO3 43 mg/L 2 2 2320B 1 06/14/16  18:10JLK

Ammonia as N 0.19 mg/L 0.10 0.1 350.1 1 06/15/16  22:53JLK

Bioassay See Attached

Conductivity 1230 umhos/cm 5 120.1 1 06/09/16  17:38MJV

Field Dissolved Oxygen 8.34 mg/L N/A 1 Field 1 06/07/16  12:00MNM

Field pH 7.74 S.U. N/A Field 1 06/07/16  12:00MNM

Field Temperature 27.4 °C N/A Field 1 06/07/16  12:00MNM

Salinity 0.600 S.U. N/A Field 1 06/07/16  12:00MNM

Total Organic Carbon (Average) 4.3 mg/L 0.5 5310B 1 06/14/16   0:08DEL

Total Residual Chlorine 0.08 mg/L N/A 0.05 Field 1 06/07/16  12:00MNM

Total Solids 560 mg/L 50 2540B 1 06/10/16  15:40EEM

Total Suspended Solids ND mg/L 5 2540D 1 06/09/16  15:55EEM
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Client Name:  Veolia
Client Project ID:  NPDES Bioassay ESS Laboratory Work Order:  1606174

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Classical Chemistry

Client Sample ID:  Receiving Water
Date Sampled:  06/06/16 11:30
Percent Solids:  N/A

ESS Laboratory Sample ID:  1606174-02
Sample Matrix:  Surface Water

Analyte UnitsResults MRL Permit L Method DF Analyst Analyzed
MA All methods used are in accordance with 40 CFR 136.

Alkalinity as CaCO3 39 mg/L 2 2 2320B 1 06/14/16  18:10JLK

Ammonia as N 0.32 mg/L 0.10 0.1 350.1 1 06/15/16  22:54JLK

Conductivity 1130 umhos/cm 5 120.1 1 06/09/16  17:38MJV

Field Dissolved Oxygen 7.60 mg/L N/A 1 Field 1 06/06/16  11:30MNM

Field pH 7.68 S.U. N/A Field 1 06/06/16  11:30MNM

Field Temperature 22.2 °C N/A Field 1 06/06/16  11:30MNM

Salinity 0.500 S.U. N/A Field 1 06/06/16  11:30MNM

Total Organic Carbon (Average) 46.0 mg/L 5.0 5310B 10 06/14/16   0:21DEL

Total Residual Chlorine 0.20 mg/L N/A 0.05 Field 1 06/06/16  11:30MNM

Total Solids 650 mg/L 50 2540B 1 06/10/16  15:40EEM

Total Suspended Solids 28 mg/L 5 2540D 1 06/09/16  15:55EEM

Client Sample ID:  Final Effluent
Date Sampled:  06/08/16 12:00
Percent Solids:  N/A

ESS Laboratory Sample ID:  1606174-03
Sample Matrix:  Waste Water

Analyte UnitsResults MRL Permit L Method DF Analyst Analyzed
MA All methods used are in accordance with 40 CFR 136.

Alkalinity as CaCO3 46 mg/L 10 2 2320B 1 06/14/16  18:10JLK

Ammonia as N 0.16 mg/L 0.10 0.1 350.1 1 06/15/16  22:55JLK

Conductivity 1250 umhos/cm 5 120.1 1 06/09/16  17:38MJV

Field Dissolved Oxygen 7.88 mg/L N/A 1 Field 1 06/08/16  12:00MNM

Field pH 7.67 S.U. N/A Field 1 06/08/16  12:00MNM

Field Temperature 26.0 °C N/A Field 1 06/08/16  12:00MNM

Salinity 0.600 S.U. N/A Field 1 06/08/16  12:00MNM

Total Organic Carbon (Average) 4.3 mg/L 0.5 5310B 1 06/14/16   0:58DEL

Total Residual Chlorine 0.09 mg/L N/A 0.05 Field 1 06/08/16  12:00MNM

Total Solids 400 mg/L 50 2540B 1 06/10/16  15:40EEM

Total Suspended Solids 5 mg/L 5 2540D 1 06/14/16  21:07JLK

Client Sample ID:  Receiving Water
Date Sampled:  06/08/16 12:45
Percent Solids:  N/A

ESS Laboratory Sample ID:  1606174-04
Sample Matrix:  Surface Water

Analyte UnitsResults MRL Permit L Method DF Analyst Analyzed
MA All methods used are in accordance with 40 CFR 136.

Alkalinity as CaCO3 40 mg/L 10 2 2320B 1 06/14/16  18:10JLK
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Client Name:  Veolia
Client Project ID:  NPDES Bioassay ESS Laboratory Work Order:  1606174

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Classical Chemistry
Ammonia as N 0.30 mg/L 0.10 0.1 350.1 1 06/15/16  22:55JLK

Conductivity 1200 umhos/cm 5 120.1 1 06/09/16  17:38MJV

Field Dissolved Oxygen 6.11 mg/L N/A 1 Field 1 06/08/16  12:45MNM

Field pH 7.78 S.U. N/A Field 1 06/08/16  12:45MNM

Field Temperature 23.0 °C N/A Field 1 06/08/16  12:45MNM

Salinity 0.600 S.U. N/A Field 1 06/08/16  12:45MNM

Total Organic Carbon (Average) 5.6 mg/L 0.5 5310B 1 06/14/16   1:11DEL

Total Residual Chlorine 0.17 mg/L N/A 0.05 Field 1 06/08/16  12:45MNM

Total Solids 680 mg/L 50 2540B 1 06/10/16  15:40EEM

Total Suspended Solids 5 mg/L 5 2540D 1 06/14/16  21:07JLK

Client Sample ID:  Final Effluent
Date Sampled:  06/10/16 07:00
Percent Solids:  N/A

ESS Laboratory Sample ID:  1606174-05
Sample Matrix:  Waste Water

Analyte UnitsResults MRL Permit L Method DF Analyst Analyzed
MA All methods used are in accordance with 40 CFR 136.

Alkalinity as CaCO3 43 mg/L 10 2 2320B 1 06/14/16  18:10JLK

Ammonia as N 0.21 mg/L 0.10 0.1 350.1 1 06/15/16  22:58JLK

Conductivity 1460 umhos/cm 5 120.1 1 06/14/16  16:50JLK

Field Dissolved Oxygen 6.99 mg/L N/A 1 Field 1 06/10/16   7:00MNM

Field pH 7.67 S.U. N/A Field 1 06/10/16   7:00MNM

Field Temperature 23.7 °C N/A Field 1 06/10/16   7:00MNM

Salinity 0.700 S.U. N/A Field 1 06/10/16   7:00MNM

Total Organic Carbon (Average) 5.0 mg/L 0.5 5310B 1 06/14/16   1:23DEL

Total Residual Chlorine 0.07 mg/L N/A 0.05 Field 1 06/10/16   7:00MNM

Total Solids 744 mg/L 10 2540B 1 06/14/16  21:12JLK

Total Suspended Solids ND mg/L 5 2540D 1 06/14/16  21:07JLK

Client Sample ID:  Receiving Water
Date Sampled:  06/10/16 11:00
Percent Solids:  N/A

ESS Laboratory Sample ID:  1606174-06
Sample Matrix:  Surface Water

Analyte UnitsResults MRL Permit L Method DF Analyst Analyzed
MA All methods used are in accordance with 40 CFR 136.

Alkalinity as CaCO3 46 mg/L 10 2 2320B 1 06/14/16  18:10JLK

Ammonia as N 0.28 mg/L 0.10 0.1 350.1 1 06/15/16  22:59JLK

Conductivity 1430 umhos/cm 5 120.1 1 06/14/16  16:50JLK

Field Dissolved Oxygen 6.31 mg/L N/A 1 Field 1 06/10/16  11:00MNM

Field pH 7.52 S.U. N/A Field 1 06/10/16  11:00MNM

Field Temperature 21.2 °C N/A Field 1 06/10/16  11:00MNM

Salinity 0.700 S.U. N/A Field 1 06/10/16  11:00MNM

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Veolia
Client Project ID:  NPDES Bioassay ESS Laboratory Work Order:  1606174

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Classical Chemistry
Total Organic Carbon (Average) 6.0 mg/L 0.5 5310B 1 06/14/16   1:35DEL

Total Residual Chlorine 0.11 mg/L N/A 0.05 Field 1 06/10/16  11:00MNM

Total Solids 476 mg/L 10 2540B 1 06/14/16  21:12JLK

Total Suspended Solids ND mg/L 5 2540D 1 06/14/16  21:07JLK

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Veolia
Client Project ID:  NPDES Bioassay ESS Laboratory Work Order:  1606174

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CF60909 - 3005A

Blank

0.0100 mg/LCadmium ND

0.020 mg/LChromium ND

0.020 mg/LCopper ND

0.020 mg/LLead ND

0.050 mg/LNickel ND

0.050 mg/LZinc ND

Blank

0.010 mg/LAluminum ND

0.0010 mg/LCadmium ND

0.020 mg/LCalcium ND

0.020 mg/LCalcium ND

0.002 mg/LChromium ND

0.002 mg/LCopper ND

0.132 mg/LHardness ND

0.002 mg/LLead ND

0.020 mg/LMagnesium ND

0.020 mg/LMagnesium ND

0.002 mg/LNickel ND

0.005 mg/LZinc ND

LCS

0.0100 0.2500 85-11591mg/LCadmium 0.228

0.020 0.5000 85-115100mg/LChromium 0.500

0.020 0.5000 85-115101mg/LCopper 0.505

0.020 0.5000 85-115100mg/LLead 0.501

0.050 0.5000 85-115101mg/LNickel 0.506

0.050 0.5000 85-11598mg/LZinc 0.492

LCS

0.010 0.2500 85-11593mg/LAluminum 0.234

0.0010 0.02500 85-11586mg/LCadmium 0.0214

0.020 0.5000 85-11592mg/LCalcium 0.459

0.020 0.5000 85-11592mg/LCalcium 0.459

0.002 0.05000 85-11595mg/LChromium 0.048

0.002 0.05000 85-11595mg/LCopper 0.047

0.132 mg/LHardness 3.01

0.002 0.05000 85-11596mg/LLead 0.048

0.020 0.5000 85-11590mg/LMagnesium 0.452

0.020 0.5000 85-11590mg/LMagnesium 0.452

0.005 0.05000 85-11596mg/LNickel 0.048

0.005 0.05000 85-11599mg/LZinc 0.050

LCS Dup

0.0100 0.2500 2085-11592 0.5mg/LCadmium 0.229

0.020 0.5000 2085-115100 0.5mg/LChromium 0.502

0.020 0.5000 2085-115102 0.7mg/LCopper 0.509

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Veolia
Client Project ID:  NPDES Bioassay ESS Laboratory Work Order:  1606174

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CF60909 - 3005A

0.020 0.5000 2085-115101 0.3mg/LLead 0.503

0.050 0.5000 2085-115102 0.7mg/LNickel 0.509

0.050 0.5000 2085-115100 1mg/LZinc 0.498

LCS Dup

0.010 0.2500 2085-11596 3mg/LAluminum 0.240

0.0010 0.02500 2085-11587 2mg/LCadmium 0.0218

0.020 0.5000 2085-11599 7mg/LCalcium 0.493

0.020 0.5000 2085-11599 7mg/LCalcium 0.493

0.002 0.05000 2085-11597 2mg/LChromium 0.049

0.002 0.05000 2085-11598 4mg/LCopper 0.049

0.132 mg/LHardness 3.13

0.002 0.05000 2085-11598 2mg/LLead 0.049

0.020 0.5000 2085-11592 2mg/LMagnesium 0.460

0.020 0.5000 2085-11592 2mg/LMagnesium 0.460

0.005 0.05000 2085-11599 3mg/LNickel 0.050

0.005 0.05000 2085-115101 2mg/LZinc 0.050

Batch CF61310 - 3005A

Blank

0.100 mg/LAluminum ND

0.020 mg/LCopper ND

0.050 mg/LZinc ND

Blank

0.010 mg/LAluminum ND

0.0010 mg/LCadmium ND

0.020 mg/LCalcium ND

0.020 mg/LCalcium ND

0.002 mg/LChromium ND

0.002 mg/LCopper ND

0.132 mg/LHardness ND

0.002 mg/LLead ND

0.020 mg/LMagnesium ND

0.020 mg/LMagnesium ND

0.005 mg/LNickel ND

0.005 mg/LZinc ND

LCS

0.100 2.500 85-115101mg/LAluminum 2.52

0.020 0.5000 85-115100mg/LCopper 0.498

0.050 0.5000 85-11597mg/LZinc 0.485

LCS

0.010 0.2500 85-115105mg/LAluminum 0.262

0.0010 0.02500 85-11598mg/LCadmium 0.0246

0.020 0.5000 85-115109mg/LCalcium 0.546

0.020 0.5000 85-115109mg/LCalcium 0.546

0.002 0.05000 85-115103mg/LChromium 0.052

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Veolia
Client Project ID:  NPDES Bioassay ESS Laboratory Work Order:  1606174

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CF61310 - 3005A

0.002 0.05000 85-115103mg/LCopper 0.052

0.132 mg/LHardness 3.47

0.002 0.05000 85-115110mg/LLead 0.055

0.020 0.5000 85-115102mg/LMagnesium 0.511

0.020 0.5000 85-115102mg/LMagnesium 0.511

0.005 0.05000 85-115107mg/LNickel 0.053

0.005 0.05000 85-115113mg/LZinc 0.057

LCS Dup

0.100 2.500 2085-11597 4mg/LAluminum 2.43

0.020 0.5000 2085-11596 4mg/LCopper 0.480

0.050 0.5000 2085-11595 2mg/LZinc 0.475

LCS Dup

0.010 0.2500 2085-11598 7mg/LAluminum 0.244

0.0010 0.02500 2085-11593 6mg/LCadmium 0.0231

0.020 0.5000 2085-115100 9mg/LCalcium 0.498

0.020 0.5000 2085-115100 9mg/LCalcium 0.498

0.002 0.05000 2085-11597 6mg/LChromium 0.049

0.002 0.05000 2085-11596 7mg/LCopper 0.048

0.132 mg/LHardness 3.17

0.002 0.05000 2085-115102 8mg/LLead 0.051

0.020 0.5000 2085-11593 9mg/LMagnesium 0.467

0.020 0.5000 2085-11593 9mg/LMagnesium 0.467

0.005 0.05000 2085-115100 6mg/LNickel 0.050

0.005 0.05000 2085-115101 11mg/LZinc 0.050

Classical Chemistry

Batch CF60923 - General Preparation

Blank

5 mg/LTotal Suspended Solids ND

LCS

60.60 80-120102mg/LTotal Suspended Solids 62

Batch CF60941 - General Preparation

Blank

5 umhos/cmConductivity ND

LCS

1411 90-11094umhos/cmConductivity 1320

Batch CF61022 - General Preparation

Blank

10 mg/LTotal Solids ND

LCS

324.0 80-120105mg/LTotal Solids 340

Batch CF61347 - General Preparation

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Veolia
Client Project ID:  NPDES Bioassay ESS Laboratory Work Order:  1606174

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Classical Chemistry

Batch CF61347 - General Preparation

Blank

0.5 mg/LTotal Organic Carbon (1) ND

0.5 mg/LTotal Organic Carbon (2) ND

0.5 mg/LTotal Organic Carbon (Average) ND

LCS

0.5 5.000 80-12093mg/LTotal Organic Carbon (1) 4.66

0.5 5.000 80-12097mg/LTotal Organic Carbon (2) 4.86

0.5 mg/LTotal Organic Carbon (Average) 4.80

LCS Dup

0.5 5.000 20080-12081 14mg/LTotal Organic Carbon (1) 4.06

0.5 5.000 20080-12081 19mg/LTotal Organic Carbon (2) 4.04

0.5 mg/LTotal Organic Carbon (Average) 4.00

Batch CF61426 - General Preparation

Blank

10 mg/LTotal Solids ND

LCS

324.0 80-12096mg/LTotal Solids 310

Batch CF61427 - General Preparation

Blank

5 mg/LTotal Suspended Solids ND

LCS

60.60 80-12099mg/LTotal Suspended Solids 60

Batch CF61428 - General Preparation

Blank

5 umhos/cmConductivity ND

LCS

1411 90-11094umhos/cmConductivity 1320

Batch CF61431 - General Preparation

Blank

10 mg/LAlkalinity as CaCO3 ND

LCS

78.30 85-115100mg/LAlkalinity as CaCO3 78

Batch CF61501 - General Preparation

Blank

0.10 mg/LAmmonia as N ND

LCS

0.10 0.09994 80-120116mg/LAmmonia as N 0.12

LCS

0.10 0.9994 80-12095mg/LAmmonia as N 0.95

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Veolia
Client Project ID:  NPDES Bioassay ESS Laboratory Work Order:  1606174

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-08 See Attached

U Analyte included in the analysis, but not detected

D Diluted.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Veolia
Client Project ID:  NPDES Bioassay ESS Laboratory Work Order:  1606174

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-services/labcert/documents/AllLabs.xls

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.depweb.state.pa.us/portal/server.pt/community/labs/13780/laboratory_accreditation_program/590095

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 16 of 59



ESI
EnviroSystems, Inc.

P.O. Box 778

Hampton, NH 03843-0778

603-926-3345

July 8, 2016

Mr. Joe Sirbak
ESS Laboratories
185 Frances Avenue
Cranston, Rhode Island 02910

Dear Mr. Sirbak:

Enclosed, please find a copy of our report evaluating the toxicity of effluent samples
collected from the Kendall Green Energy Facility located in Cambridge, Massachusetts during
June 2016. Acute and chronic toxicity was evaluated using the freshwater species,
Ceriodaphnia dubia and Pimephales promelas.

Please do not hesitate to call me or Petra Karbe should you have any questions
regarding the report.

Sincerely,

EnviroSystems, Incorporated 

Kirk Cram
Toxicology Laboratory Manager

Enclosure
WET Test Report Certification
WET Test Report Number 27578-16-06
One (1) Copy (email only)

cc: Mr. Matt Miller (email only)
Ms. Michelle Mirenda (email only)
Mr. Shawn Morrell (email only)
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METHODS USED IN NPDES PERMIT BIOMONITORING TESTING

Parameter Method

Acute Exposure Bioassays:

Ceriodaphnia dubia EPA-821-R-02-012 2002.0

Daphnia pulex EPA-821-R-02-012 2021.0

Pimephales promelas EPA-821-R-02-012 2000.0

Americamysis bahia EPA-821-R-02-012 2007.0

Menidia beryllina EPA-821-R-02-012 2006.0

Cyprinodon variegatus EPA-821-R-02-012 2004.0

Chronic Exposure Bioassays: 

Ceriodaphnia dubia EPA-821-R-02-013 1002.0

Pimephales promelas EPA-821-R-02-013 1000.0

Cyprinodon variegatus EPA-821-R-02-014 1004.0

Menidia beryllina EPA-821-R-02-014 1006.0

Arbacia punctulata EPA-821-R-02-014 1008.0

Champia parvula EPA-821-R-02-014 1009.0

Trace Metals:

Trace Metals EPA 200.8/SW  6020, EPA 245.7 

Hardness EPA SW 846 3rd Ed. 6010

Wet Chemistries:

Alkalinity EPA 310.2

Chlorine, Residual Standard Methods 22  Edition - Method 4500-Cl Dnd

Total Organic Carbon Standard Methods 22  Edition - Method 5310 Cnd

Specific Conductance Standard Methods 22  Edition - Method 2510 Bnd

3 Nitrogen - Ammonia Standard Methods 22  Edition - Method 4500-NH Gnd

pH Standard Methods 22  Edition - Method 4500-H+ Bnd

Solids, Total (TS)   Standard Methods 22  Edition - Method 2540 Bnd

Solids, Total Dissolved (TDS) Standard Methods 22  Edition - Method 2540 Cnd

Solids, Total Suspended (TSS) Standard Methods 22  Edition - Method 2540 Dnd

Dissolved Oxygen Standard Methods 22  Edition - Method 4500-O Gnd

Please visit our web site at www.envirosystems.com for a copy of our accreditations and state certifications.
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TOXICOLOGICAL EVALUATION
OF A POWER PLANT EFFLUENT

BIOMONITORING SUPPORT FOR A NPDES PERMIT:
June 2016

Kendall Green Energy Facility
Cambridge, Massachusetts

NPDES Permit Number MA0004898

Prepared For:

ESS Laboratories
185 Frances Avenue

Cranston, Rhode Island 02910

Prepared By:

EnviroSystems, Incorporated
One Lafayette Road

Hampton, New Hampshire 03842

June 2016
Reference Number: ESS-Kendall27578-16-06
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STUDY NUMBER 27578

EXECUTIVE SUMMARY

The following summarizes the results of modified acute and chronic exposure bioassays completed

during June 2016 to support the NPDES biomonitoring requirements of the Kendall Green Energy Facility

located in Cambridge, Massachusetts.  Samples were provided by ESS Laboratories, Cranston, Rhode Island.

Acute and chronic exposure toxicity were evaluated using the freshwater species, Ceriodaphnia dubia and

Pimephales promelas.  

C. dubia, cultured at ESI, were <24 hours old juveniles released within 8 hours of one another. P.

promelas, supplied by Aquatic BioSystems, Inc. of Fort Collins, Colorado, were <48 hours old at the start of

the assay. Dilution water was receiving water collected from the Charles River upstream of the point of

discharge. Samples were received under chain of custody in good order. All sample receipt, test conditions

and control endpoints were within protocol specifications, except where otherwise noted. 

The results presented in this report relate only to the samples described on the chain(s) of custody

and sample receipt log(s), and are intended to be used only by the submitter. Results from the modified acute

and chronic exposure assays and their relationship to permit limits are summarized in the following matrix.

Acute Toxicity Evaluation

Species Exposure LC-50 A-NOEC

Permit Limit

(LC-50)

Effluent Meets

Permit Limit

Assay Meets

Protocol Limits

Ceriodaphnia dubia 48 Hours >100% NC Report NA Yesa

Pimephales promelas 48 Hours >100% NC Report NA Yes

Chronic Toxicity Evaluation

Species Exposure C-NOEC IC-25

Permit Limit

(C-NOEC)

Effluent Meets

Permit Limit

Assay Meets

Protocol Limits

Ceriodaphnia dubia 7 Days 25% 32.5% Report NA Yes a b b

Pimephales promelas 7 Days 100% >100% Report NA Yesc, d e e

COMMENTS:

NC = Not Calculated.

 Replicates E of the laboratory non-diluent control and B of the 6.25% test concentration were removed froma

statistical analyses because the daphnids were missing on test day 2.

 Statistical analysis of the daphnid survival data demonstrated a non-standard dose response curve with ab

significant effect observed in only the 100% test concentration, resulting in a calculated C-NOEC of 50%. 

Computation of the IC-25 for survival resulted in a value of 32.5%. Both controls (laboratory and receiving

water) met acceptability criteria and the test variability criterion (MSDp) was met. Based on this evidence, a

C-NOEC of 25% best represents the observed data.

 Replicate A of the laboratory non-diluent control was inadvertently spilled and only 8 fish were recovered onc

test day 5; therefore, only 8 organisms were used from the start of the assay in this replicate for the statistical

analyses.

 One fish was inadvertently killed in replicate C of the receiving water diluent control on test day 4; therefore,d

only 9 organisms were used from the start of the assay in this replicate for the statistical analyses.

 The minnow growth data demonstrated a non-standard dose response curve with a significant effecte

observed in only the 100% test concentration, resulting in a calculated C-NOEC of 50%. Control responses

(laboratory and receiving water) and test variability all met acceptability criteria, although the test variability

MSDp was calculated to be in the lower end of the acceptable range for this species at 17.2%, indicating there

Kendall Green Energy Biomonitoring Evaluation, June 2016.

Study Number 27578. Page 2 of 12
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was little variability within the data set and a higher likelihood that a significant response would be identified. 

Computation of the IC-25 for growth resulted in a value of >100%. Based on these findings, the calculated

C-NOEC is considered unreliable and a C-NOEC of 100% based on the IC-25 is considered representative

of the observed data.

Kendall Green Energy Biomonitoring Evaluation, June 2016.

Study Number 27578. Page 3 of 12
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TOXICOLOGICAL EVALUATION
OF A POWER PLANT EFFLUENT

BIOMONITORING SUPPORT FOR A NPDES PERMIT:
June 2016

Kendall Green Energy Facility

Cambridge, Massachusetts

NPDES Permit Number MA0004898

1.0 INTRODUCTION

This report presents the results of toxicity tests completed on a series of composite effluent samples

collected from the Kendall Green Energy Facility located in Cambridge, Massachusetts. Samples were

provided by ESS Laboratories, Cranston, Rhode Island. Testing was based on programs and protocols

developed by the US EPA (2002), with exceptions as noted by US EPA Region I (2011, 2013), and involved

conducting modified acute and chronic toxicity tests with the freshwater species, Ceriodaphnia dubia and

Pimephales promelas. Testing was performed at EnviroSystems, Incorporated (ESI), Hampton, New

Hampshire in accordance with the provisions of TNI Standards (2009).

Acute toxicity tests involve preparing a series of test concentrations by diluting test samples with

control water. Groups of test organisms are exposed to each test concentration and a control for a specified

period. The mortality data for each concentration can be used to calculate (by regression) the median lethal

concentration or LC-50, defined as the concentration of effluent that kills half of the test organisms. Samples

with a high LC-50 value are less likely to cause significant environmental impacts. These data can also be

analyzed to determine the no effect level. This Acute No Observed Effect Concentration (A-NOEC) is defined

as the highest tested effluent concentration that causes no significant mortality. Chronic toxicity tests measure

sublethal effects, exposing test organisms to samples during a sensitive period in the life cycle. Minnow

chronic tests measure survival and growth (weight) during the first seven days post hatch, and daphnid

chronic tests measure survival and juvenile production. Using Analysis of Variance techniques to evaluate the

data, it is possible to determine the lowest tested concentration that had an effect (C-LOEC) and the highest

tested concentration where no effect (C-NOEC) was observed.

2.0 MATERIALS AND METHODS

2.1 General Methods

Toxicological and analytical protocols used in this program follow procedures primarily designed to
provide standard approaches for the evaluation of toxicological effects of discharges on aquatic organisms
(US EPA 2002), and for the analysis of water samples (APHA 2012). See Section 4.0 for a list of references.

2.2 Test Species

C. dubia were maintained in laboratory water at 25±1EC with a photoperiod of 16:8 hours light:dark.
Cultures are fed daily with a yeast/trout chow/Cerophyll or alfalfa leaves (YTC) mixture supplemented with
Pseudokirchneriella subcapitata (algae) (US EPA 2002). Adults on a brood board were isolated 24 hours prior
to test start and allowed to reproduce for 8 hours.

W hen necessary, P. promelas were acclimated to approximate test conditions prior to use in the
assay. Organisms were transferred to test chambers using an inverted glass pipette, minimizing the amount
of water added to test solutions.

2.3 Effluent, Receiving W ater and Laboratory W ater

Effluent and receiving water collection information is provided in Table 1. Samples were received at
0-6EC as per 40 CFR §136.3 unless otherwise noted, stored at 4±2EC and warmed to 25±1EC prior to
preparing test solutions. Laboratory water was synthetic reconstituted water prepared at ESI according to
protocol (US EPA 2002). This water has been used to successfully culture freshwater organisms since 1992. 
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Total residual chlorine (TRC) was measured by amperometric titration (MDL 0.02 mg/L) in the effluent
samples prior to use in the assays. Samples with $0.02 mg/L TRC were dechlorinated using sodium
thiosulfate (US EPA 2002).

2.4 Chronic Exposure Bioassays

The chronic exposure bioassays were conducted according to protocol (US EPA 2002), which called
for the daily renewal of test solutions. Test treatments were 100% (undiluted), 50%, 25%, 12.5%, and 6.25%
effluent. Dissolved oxygen, pH, temperature, and specific conductivity were measured in one replicate of each
new test solution.

Test chambers for the daphnid assay were 30 mL portion cups containing approximately 20 mL of
test solution in each of 10 replicates with 1 organism/replicate. Replicates were not randomized during testing;
rather, organisms were added at test initiation by blocking by known parentage. Survival and juvenile
production were monitored daily. Daphnids were each fed 200 µL of YTC supplemented with algae after daily
renewals. 

Test chambers for the fathead minnow assay were 400-600 mL beakers with 250 mL of solution in
each of 4 replicates containing 10 organisms/replicate. Replicates were not randomized during testing; rather,
organisms were added randomly at test initiation by replicate across test solutions in an alternating fashion
(alternating allocation). Prior to daily renewals, survival and dissolved oxygen were measured in all replicates,
and pH, temperature and specific conductivity were measured in one replicate of each concentration. Fish
were fed newly hatched Artemia nauplii daily. Dead nauplii from previous feedings were removed during daily
renewals. On Day 7 of the assay, surviving fish were tranquilized using Finquel   tricaine methane sulfonate®

and rinsed in deionized water, then placed on tared weighing pans and  dried overnight at 104±5EC to obtain
dry weight to 0.01 mg. To calculate the final dry biomass/fish, the net dry weight was divided by the number
of organisms introduced at the start of the assay.

2.5 Data Analysis

Statistical analysis of acute and chronic exposure data was completed using CETIS™ v 1.9.2.4,
Comprehensive Environmental Toxicity Information System, software. The program computes acute and
chronic exposure endpoints based on US EPA decision tree guidelines specified in individual test methods.
If survival in the highest test concentration is >50%, the LC-50 is obtained by direct observation of the raw
data. As needed, the A-NOEC is determined as the highest test concentration that caused no significant
mortality. For chronic exposure endpoints statistical significance was accepted at % = 0.05. For statistical
calculations of C. dubia juvenile production, data from only the first three broods are used.

2.6 Quality Control

As part of the laboratory quality control program, reference toxicant evaluations are completed on a
regular basis for each test species. These results, summarized in Table 2, provide regular laboratory
performance evaluation through the comparison of historic data sets.
 

3.0 RESULTS AND DISCUSSION

Results of the chronic and modified acute exposure assays completed using C. dubia and P.

promelas are presented in Tables 3 and 4, respectively. W ater quality data collected during the assays are

summarized in Table 5. US EPA Region I Attachment F toxicity test summary sheets are included after the
tables. Support data, including copies of laboratory bench sheets, are provided in Appendix A.

3.1 Chronic Exposure Bioassay - Ceriodaphnia dubia

Minimum test acceptability criteria require 80% control survival, mean reproduction of 15
juveniles/female, production of 3 broods by at least 60% of control females, and the MSDp for reproduction
to be <47% (US EPA 2002). Achievement of these results indicates that healthy test organisms were used
and that the dilution water had no significant adverse impact on the outcome of the assay. See the Executive
Summary and Table 3 for test acceptability.
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3.2 Chronic Exposure Bioassay - Pimephales promelas

Minimum test acceptability criteria require 80% control survival, a mean dry weight of 0.25 mg/fish
based on Day 7 survival, and the MSDp for biomass to be <30% (US EPA 2002). Achievement of these
results indicates that healthy test organisms were used and that the dilution water had no significant adverse
impact on the outcome of the assay. See the Executive Summary and Table 4 for test acceptability.
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TABLE 1. Summary of Sample Collection Information.
Kendall Green Energy Biomonitoring Evaluation. June 2016.

Sample 
Description

Collection Receipt
Arrival 

Temp ECType Date Time Date Time

EFFLUENT - Outfall 001

Start Comp 06/06-07/16 1200-1200 06/07/16 1310 2

First Renewal Comp 06/07-08/16 1200-1200 06/08/16 1415 2

Second Renewal Comp 06/09-10/16 0700-0700 06/10/16 1240 3

RECEIVING W ATER - Charles River

Start Grab 06/06/16 1130 06/07/16 1310 2

First Renewal Grab 06/08/16 1245 06/08/16 1415 2

Second Renewal Grab 06/10/16 1100 06/10/16 1240 3

TABLE 2. Summary of Reference Toxicant Data.
Kendall Green Energy Biomonitoring Evaluation. June 2016.

Date Endpoint Value
Historic Mean/

Central Tendency
Acceptable

Range
Reference
Toxicant

C. dubia

05/18/16 Survival LC-50 40.7 21.8 2.4 - 41.22 SDS (mg/L)

05/18/16 Survival C-NOEC 30.0 30.0 15.0 - 60.0 Copper (µg/L)

05/18/16 Reproduction C-NOEC 30.0 15.0 7.5 - 30.0 Copper (µg/L)

05/18/16 Reproduction MSDp 15.1 31.6 12.6 - 50.7 Copper (µg/L)

P. promelas

05/18/16 Survival LC-50 36.2 32.2 23.0 - 41.3 SDS (mg/L)

06/02/16 Survival C-NOEC 20.0 20.0 10.0 - 30.0 SDS (mg/L)

06/02/16 Growth C-NOEC 20.0 10.0 5.0 - 20.0 SDS (mg/L)

06/02/16 Growth MSDp 32.9 29.3 1.2 - 57.3 SDS (mg/L)

Means and Acceptable Ranges based on the most recent 20 reference toxicant assays
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TABLE 3. Summary of Chronic and Modified Acute Results: C. dubia.
Kendall Green Energy Biomonitoring Evaluation. June 2016.

Effluent
Conc.

Mean Percent Survival
Mean

Reproduction
% Females
Producing 3

Broods

Is There a Significant Difference
Based on

Day 2 Day 7 (Juv/Female) Survival (%) Reproduction

LAB 100.0% 100.0% 30.7 70.0% - -a

RW 100.0% 100.0% 24.3 80.0% - -

6.25% 88.9% 88.9% 20.9 44.4% No Noa

12.5% 100.0% 100.0% 25.0 80.0% No No

25.0% 90.0% 90.0% 20.9 70.0% No No

50.0% 100.0% 50.0% 9.4 30.0% No Yes

100.0% 100.0% 0.0% 0.0 0.0% Yes -b

LC-50 = >100% MSDp = 35.0% NOEC = 25% NOEC = 25%b

IC-25 = 32.5% IC-25 = 29.4%b

COMMENTS:

RW  = Receiving W ater; used as the diluent.
 Replicates E of the laboratory non-diluent control and B of the 6.25% test concentration were removed froma

statistical analyses because the daphnids were missing on test day 2.
 The daphnid survival data demonstrated a non-standard dose response curve with a significant effectb

observed in only the 100% test concentration, resulting in a calculated C-NOEC of 50%.  Computation of the
IC-25 for survival resulted in a value of 32.5%. Both controls (laboratory and receiving water) met acceptability
criteria and the test variability criterion (MSDp) was met. Based on this evidence, a C-NOEC of 25% best
represents the observed data.
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TABLE 4. Summary of Chronic and Modified Acute Results: P. promelas.
Kendall Green Energy Biomonitoring Evaluation. June 2016.

Effluent
Conc.

Mean Percent Survival Mean Biomass
Is There a Significant Difference

Based on

Day 2 Day 7 (mg/fish) Survival (%) Growth (Biomass)

LAB 100.0% 91.2% 0.617 - -a

RW  100.0% 90.0% 0.645 - -b

6.25% 100.0% 77.5% 0.575 No No

12.5% 100.0% 97.5% 0.670 No No

25.0% 100.0% 87.5% 0.592 No No

50.0% 100.0% 87.5% 0.632 No No

100.0% 97.5% 80.0% 0.519 No Yes c

LC-50 = >100% MSDp = 17.2% NOEC = 100% NOEC = 100% c c

IC-25 = >100% c

COMMENTS:

RW  = Receiving W ater; used as the diluent.
 Replicate A of the laboratory non-diluent control was inadvertently spilled and only 8 fish were recovered ona

test day 5; therefore, only 8 organisms were used from the start of the assay in this replicate for the statistical
analyses.
 One fish was inadvertently killed in replicate C of the receiving water diluent control on test day 4; therefore,b

only 9 organisms were used from the start of the assay in this replicate for the statistical analyses.
 The minnow growth data demonstrated a non-standard dose response curve with a significant effectc

observed in only the 100% test concentration, resulting in a calculated C-NOEC of 50%.  Control responses
(laboratory and receiving water) and test variability all met acceptability criteria, although the test variability
MSDp was calculated to be in the lower end of the acceptable range for this species at 17.2%, indicating there
was little variability within the data set and a higher likelihood that a significant response would be identified. 
Computation of the IC-25 for growth resulted in a value of >100%. Based on these findings, the calculated
C-NOEC is considered unreliable and a C-NOEC of 100% based on the IC-25 is considered representative
of the observed data.

TABLE 5. Initial Water Quality and Analytical Data Summary.
Kendall Green Energy Biomonitoring Evaluation. June 2016.

PARAMETER UNITS EFFLUENT
RECEIVING

 W ATER

Specific Conductance ìS/cm 1272 1153

pH SU 7.35 7.12

Total Residual Chlorine mg/L <0.02 -

COMMENTS:

Additional water quality data are provided in Appendix A.
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TOXICITY TEST SUMMARY SHEET

FACILITY NAME: Kendall Green Energy Facility TEST START DATE: 06/07/16

NPDES PERMIT NO.: MA0004898 TEST END DATE: 06/14/16

TEST TYPE TEST SPECIES SAMPLE TYPE SAMPLE METHOD

Acute Pimephales promelas Prechlorinated Grab

Chronic X Ceriodaphnia dubia Dechlorinated X Composite

X Modified Chronic
(Reporting Acute
Values)

Daphnia pulex Chlorine Spiked in Lab Flow-thru

Americamysis bahia Chlorinated on Site Other

Cyprinodon variegatus Unchlorinated

24 Hour Screen Menidia beryllina X No Detectable Chlorine Upon Receipt

Arbacia punctulata

DILUTION WATER:

X Receiving water collected at a point upstream or away from the discharge, free from toxicity or other sources
of contamination; Receiving W ater Name: Charles River  

Alternate surface water of known quality and hardness, to generally reflect the characteristics of the receiving
water; Receiving W ater Name:           

Synthetic water prepared using either Millipore Milli-Q or equivalent deionized water and reagent grade
chemicals; or deionized water combined with mineral water.

Artificial sea salts mixed with deionized water

Deionized water and hypersaline brine

Other

EFFLUENT SAMPLING DATES: 06/06-07/16 06/07-08/16 06/09-10/16

EFFLUENT CONCENTRATIONS TESTED (%): 6.25%, 12.5%, 25%, 50%, 100%

Permit Limit Concentration: Report %

W as the effluent salinity adjusted? No If yes, to what level? ppt

REFERENCE TOXICANT TEST DATE: 05/18/16 LC-50: 40.7 mg/L Sodium Dodecyl Sulfate

05/18/16 NOEC: 30.0 mg/ Copper

PERMIT LIMITS AND TEST RESULTS

Test Acceptability Criteria

Mean Diluent Control Survival: 100 % Mean # Juveniles / Female: 24.3

MSDp: 35.0 %

LIMITS RESULTS

LC-50: - % LC-50: >100 %

Upper Limit: - %

A-NOEC: - % Lower Limit: - %

Method: Direct Observation

C-NOEC: - % A-NOEC: - %

C-NOEC: 25 %

C-LOEC: 50 %

IC- 25 29.4 %
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TOXICITY TEST SUMMARY SHEET

FACILITY NAME: Kendall Green Energy Facility TEST START DATE: 06/07/16

NPDES PERMIT NO.: MA0004898 TEST END DATE: 06/14/16

TEST TYPE TEST SPECIES SAMPLE TYPE SAMPLE METHOD

Acute X Pimephales promelas Prechlorinated Grab

Chronic Ceriodaphnia dubia Dechlorinated X Composite

X Modified Chronic
(Reporting Acute
Values)

Daphnia pulex Chlorine Spiked in Lab Flow-thru

Americamysis bahia Chlorinated on Site Other

Cyprinodon variegatus Unchlorinated

24 Hour Screen Menidia beryllina X No Detectable Chlorine Upon Receipt

Arbacia punctulata

DILUTION WATER:

X Receiving water collected at a point upstream or away from the discharge, free from toxicity or other sources
of contamination; Receiving W ater Name: Charles River          

Alternate surface water of known quality and hardness, to generally reflect the characteristics of the receiving
water; Receiving W ater Name:           

Synthetic water prepared using either Millipore Milli-Q or equivalent deionized water and reagent grade
chemicals; or deionized water combined with mineral water.

Artificial sea salts mixed with deionized water

Deionized water and hypersaline brine

Other

EFFLUENT SAMPLING DATES: 06/06-07/16 06/07-08/16 06/09-10/16

EFFLUENT CONCENTRATIONS TESTED (%): 6.25%, 12.5%, 25%, 50%, 100%

Permit Limit Concentration: Report %

W as the effluent salinity adjusted? NO If yes, to what level? ppt

REFERENCE TOXICANT TEST DATE: 05/18/16 LC-50: 36.2 mg/L Sodium Dodecyl Sulfate

06/02/16 NOEC: 20.0 mg/L Sodium Dodecyl Sulfate

PERMIT LIMITS AND TEST RESULTS

Test Acceptability Criteria

Mean Diluent Control Survival: 90% Mean Dry Weight/Fish: 0.716 mg/fish

MSDp: 17.2 %

LIMITS RESULTS

LC-50: - % LC-50: >100 %

Upper Limit: - %

A-NOEC: - % Lower Limit: - %

Method: Direct Observation

C-NOEC: - % A-NOEC: - %

C-NOEC: 100 %

C-LOEC: >100 %

IC- 25 >100 %
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APPENDIX A

      DATA SHEETS

      STATISTICAL SUPPORT

CONTENTS NUMBER of PAGES

Methods Used in NPDES Permit Biomonitoring Testing 1

Massachusetts DEP Accreditation Certification and Certified Parameter List 3

C. dubia Chronic Reproduction Assay Bench Sheets 2

C. dubia Survival and Reproduction Statistical Analysis 6

C. dubia Blocking by Parentage Tracking Sheet 1

P. promelas 7 Day Chronic Assay Bench Sheet 1

Larval Fish Dry W eight Summary Sheet 1

P. promelas Statistical Analysis 6

Organism History 1

Daily W ater Quality Data 3

Preparation of Dilutions & Record of Meters Used 2

Sample Receipt Record 1

Chain of Custody 3

Assay Review Checklist 1

Total Appendix Pages 32
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